Primary structure of a linker subunit of the tube worm 3000-kDa hemoglobin.
The deep-sea tube worm Lamellibrachia contains two giant extracellular hemoglobins, a 3000-kDa hemoglobin and a 440-kDa hemoglobin. The former consists of four heme-containing chains (AI-AIV) and two linker chains (AV and AVI) for the assembly of the heme-containing chains. The 440-kDa hemoglobin consists of only four heme-containing chains (Suzuki, T., Takagi, T., and Ohta, S. (1988) Biochem. J. 255, 541-545). The complete amino acid sequence of a linker subunit (chain AV) has been determined by automated Edman sequencing of the peptides derived by digestions with lysyl endopeptidase and endoproteinase Asp-N. The chain is composed of 224 amino acid residues, and the molecular mass for the protein moiety was calculated to be 24,894 Da. An Asn-X-Thr sequence which is possible as a glycosylation site was suggested at positions 108-110. A computer-assisted homology search showed that the sequence shows no notable homology with any other globins and proteins. However a careful alignment of the linker sequence with a heme-containing chain sequence suggested that there is a slight, but significant homology between the two sequences. The alignment also suggested that the linker resulted from gene duplication of a heme-containing chain with a three exon-two intron structure, and that the first exon of domain 1 and the last exon of domain 2 had been lost during evolution. In our alignment, domain 1 has the heme-binding proximal histidine, but domain 2 does not. This is the first linker subunit to be sequenced completely.